*THE INDUSTRIAL REVOLUTION5
The introduction of high-grade steel in England was the
achievement of Benjamin Huntsman who about 1740 in-
vented the crucible process. Crucibles were clay pots which
were subjected to such heat that the metal was freed from
impurities. Crucible steel was more uniform in quality as
well as harder than other kinds, and to this day the best steel
is made in crucibles. However its cost limited its use to
special purposes, and the production of steel which not only-
had strength and tenacity but also was cheap enough for
general usage was deferred for more than a hundred years.
Then in the latter half of the nineteenth century three fresh
processes of steel-making marked the beginning of another
phase in the industry. The first was disclosed by Henry
Bessemer in 1856. It consisted in driving a blast of air
through the mass of molten pig iron in a 'converter' in order
to remove all the carbon, after which the iron was turned
into steel by adding the requisite amount of carbon and
other necessary elements. The second, the *open-hearth' of
William Siemens in the late sixties, afforded opportunity
among its other advantages to test the metal in the furnace
by samples during its conversion into steel. Both these pro-
cesses suffered from the defect that they demanded non-
phosphoric ores. The third process invented by Gilchrist and
Thomas at the end of the seventies enabled steel-makers to
eliminate phosphorus, and so use phosphoric ores which
exist in great quantities. The term basic steel means that the
phosphorus has been removed during the conversion: acid
steel denotes that the ore itself in its natural state was largely
free from phosphorus.1
In studying the effects of the inventions on English society*
certain important facts must be borne in mind. The expres-
sion 'Industrial Revolution' is apt to convey an erroneous
idea of the rapidity with which the old economic order
yielded place to the new. It is often assumed that the
1 Iron ore is now also smelted by electricity. For the quantities produced by
these different processes in recent decades, see Chapter Twelve.
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